Cancer Community dwelling Elderly Falls Background: Falls place older adults at risk for injuries, resulting in functional decline, hospitalization, institutionalization, higher healthcare costs, and decreased quality of life. Objective: This study examined community-dwelling elderly to identify if individuals with a history of cancer fall at a higher rate than those without cancer, and if the occurrence of falls was influenced by individual characteristics, symptoms, or function. Methods: This was a retrospective, cross-sectional study, in 2007, examining 7,448 community-dwelling elderly 65 years or older in a state in the Midwest. Fallers were identified based on a diagnosis of cancer, age, sex, race and ethnicity, poor vision, reduced activities of daily living (ADLs), instrumental
cancer fall at a higher rate than those without a cancer diagnosis and if falls were influenced by individual characteristics, symptoms, or functional status. n 
Conceptual Framework
The conceptual framework for this study was a synthesis of the Life-Course Model of Aging 16 and the Health-Related Quality of Life model. 17 Early-life intrinsic biologic factors and midlife medical care influence late-life health and disablement. 16 Factors contributing to late-life outcomes are extrinsic variations, social capital, financial capital, human capital, health behaviors, and health status. Emotional and psychological factors are causal at every level in the model and are bidirectional. Figure 1 delineates a mechanism for the study of falls in the elderly with cancer. The conceptual framework was used to derive the hypothesis. The primary null hypothesis used in this study was that no correlation between characteristics, symptoms, functional status, cancer diagnosis, and the health outcome of falls exists.
n Review of Literature A major risk factor for falling is aging, 18 and the risk of being seriously injured in a fall increases with age. Annually, 1 in 3 Americans or 33% of older adults 65 years or older fall, and 40% of those 80 years or older fall. 19, 20 In addition, elderly individuals often have comorbidities and disabilities, which increase the occurrence of falls. 21, 22 Compounded with the general effects of aging, people with a diagnosis of cancer at an older age and cancer survivors are living longer. 23 Evidence has shown that cancer-related fatigue 24, 25 and pain 26, 27 influence functional status in elderly survivors increasing the risk of falls. 28 Some evidence suggests that people with cancer fall more often than others 8Y10 and that certain types of cancer 29, 30 or metastatic disease 30 may be associated with higher rates of falling. Three studies 8,10,31 conducted in palliative care settings have demonstrated the inci-dence rate of falls to be significantly higher. Both the rate of falls and risk of falling may be significantly higher for cancer survivors. 8, 9 Studying the incidence and impact of falls is significant because 20% of the population in the United States are 65 years or older. 32 In 2006, healthcare utilization for older adults resulting from fall injuries included more than 1.8 million treated in emergency departments and more than 421,000 hospitalized. 1 According to the Centers for Disease Control, direct medical costs related to falls totaled $179 million for fatal falls and $19 billion for nonfatal falls. 33 The known estimate of elderly cancer survivors is more than 6,000,000. 34 Fifty-six percent of all new cancer diagnoses are among people 65 years or older. 21 There is a host of risk factors related to falls in the elderly supported by evidence in the literature. 35 Besides known risk factors in aging, people with cancer have added multiple risk factors for falls, which include neurotoxicity, 36 fatigue, 24 depression, 9 postural hypotension, 37 hypoesthesia, 37 delirium, 8 impaired cognitive function, 9, 38 pain, 25 gait and balance problems, 39 loss of bone density, 37 weight loss, 40 reduced muscle strength, 37 and Vitamin D deficiency. 41 Innovations in medical technology have led to earlier diagnoses and improved treatment of cancer, 33 and consequently, people are living longer and developing chronic conditions. As the elderly population grows, cancer survivorship and the impact of falls and fall injuries will be felt on families and pervade our economic, healthcare, and social systems.
Little is known about whether the diagnosis of cancer increases the burden of falls in cancer survivors. The purpose of this study was to examine community-dwelling elderly to identify if individuals with a history of cancer fall at a higher rate than those without a cancer diagnosis and if falls were influenced by individual characteristics, symptoms, or functional status. study was to examine the occurrence of falls in low-income, community-dwelling settings, with or without a history of cancer diagnosis. The study was approved by the internal review board of the sponsoring university. The sample included low-income and community-dwelling patients 65 years or older who were enrolled in the Home and Community-Based Service (HCBS) program during 2007. The median age of enrollees in the HSCB program was 72 years, with multiple comorbidities: 75% with arthritis, 69% with hypertension, 67% with heart disease, 39% with diabetes, and 15% with cancer. Eligibility for admittance to the HCBS includes financial eligibility below 300% of the federal poverty level and a required level of care similar to that of a nursing facility's level-of-care requirements (assistance with activities of daily living [ADLs] and instrumental ADLs [IADLs] needs). 42 In addition, those persons who were members of health maintenance organizations were excluded.
Instrument and Measures
This secondary analysis focused on patient-level data from the MDS. The MDS is a person-centered assessment with uniform standards for the collection of minimum essential nursing data, enabling clinicians to assess multiple domains. 42 The MDS in the HCBS program was modified in 1993 from the nursing home version, to inform and guide comprehensive care and service planning for community-dwelling elderly. 42 The information on the MDS contains a combination of selfreport by the patient and clinical validation by a registered nurse, which is collected in person, in the patient's home upon entry into the HCBS program, and then every 180 days thereafter. 42 The MDS validity and reliability are reported in an international trial, with independent dual assessment of 241 patients using 780 assessments, with a . of 0.74. 43 The MDS data used in this study were obtained from one assessment closest to December 31, 2007 . Variables in this study included number of falls, age, sex, race/ethnicity; the diagnosis of cancer, ADLs, IADLs, cognitive skills, vision, incontinence, pain, and depression. On the MDS, a fall is defined as an unexpected event in which the participant comes to rest on the ground, floor, or lower level. Falls are measured in ordinal frequency from 0 to 9 over the past 6 months, and for this study, a faller was defined as a person who had at least 1 fall. Age is measured as a continuous variable, sex is dichotomous, and race/ethnicity is coded per census criteria. The remainder of the variables were ordinal: ADLs for bathing as indepen dent, supervised, assisted, or total dependence; IADLs for activity difficulty level as none, some, or great; cognitive for daily decision making as independent, modified, impaired, or impaired; vision ability to see as adequate or levels of impairment; urinary continence as usually, occasionally, frequently, or incontinent; depression or feelings of sadness as none, weekly, or daily; and pain as none, less than daily, or daily.
Statistical Analysis
Descriptive statistics were used to examine subject characteristics. Association between each categorical variable and falls was tested by using a univariate logistic regression model. A multivariate regression model was developed to determine significant interactions between the variables and falls. Multivariate logistic regression is commonly used to fit mathematical models to data by tuning the free parameters of the model to provide a good fit. 44 In this model, falls were the dependent variable. The independent variables were the following: age, sex, race/ethnicity, the diagnosis of cancer, ADLs, IADLs, cognitive skills, vision, incontinence, pain, and depression. Statistical calculations were conducted by using SPSS software version 14.0 (SPSS Inc, Chicago, Illinois).
n Results
Seven thousand four hundred forty-eight participants were enrolled in the HCBS program in 2007. The mean age was 80.92 years, with 76.4% females, 74.3% white, and 22% African American. Table 1 shows the demographic characteristics. A total of 2,125 (28.5%) had experienced a fall, with 1,123 (53%) who had 1 fall and 1,002 (47%) who had more than 1 fall. A total of 967 (13.0%) had cancer, and of those with cancer, 263 (27.2%) had a fall.
First, separate bivariate logistic regression models were used to examine the cross-sectional relationship between age, sex, race, cancer, ADLs, IADLs, cognitive status, vision, incontinence, depression, pain, and falls, respectively. # 2 Tests revealed the following results: race (P G .0001), ADLs (P = .032), IADLs (P = .021), cognitive skill status (P = .002), impaired vision (P = .030), incontinence (P = .023), depression (P = .000), and pain (P = .000) were statistically significant predictors of 1 or more falls during 2007, whereas age (P = .677), sex (P = .149), and cancer (P = .732) were not statistically significant predictors. Pain was the only indicator that was inversely associated with falls in these models, with the more pain experienced, the more falls.
To better understand how specific features of each variable explain falls in the HCBS sample, significant factors in the final model are discussed in relation to association with falls (Tables 1 and 3 ). All odds ratios (ORs) were expressed per 95% of the distribution of the parameter. For female versus male (reference group) (OR, 1.20; 95% confidence interval [CI], 1.06Y1.37; P = .005), male sex was associated with fewer falls. For African American versus unknown race (reference group) (OR, 0.61; 95% CI, 0.37Y1.00; P = .040), African American ethnicity was associated with fewer falls. For ADLs, supervision with transfer versus total dependence (reference group) (OR, 0.97; 95% CI, 0.44Y2.13; P = .018), for assistance with transfer for bathing versus total dependence (reference group) (OR, 1.49; 95% CI, 0.67Y3.34; P = .018), and some assistance with bathing versus total dependence (reference group) (OR, 0.91; 95% CI, 0.42Y1.97; P G .000) assistance with ADLs for bathing were associated with more falls. For continence versus incontinence (reference group) (OR, 0.95; 95% CI, 0.77Y1.17; P G .000) and frequently incontinent versus incontinent (reference group) (OR, 1.34; 95% CI, 1.08Y1.66; P = .001), incontinence was associated with more falls. For no depression experienced versus depression daily (reference group) (OR, 0.58; 95% CI, 0.46Y0.75; P G .000) indicating depression was associated with more falls. Finally, for some pain versus pain daily (reference group) (OR, 0.75; 95% CI, 0.65Y0.86; P = .0111), pain is associated with falls. In summary, these findings suggest that in the community-dwelling elderly in this sample, men who are white, dependent in ADLs, incontinent, and depressed and have daily pain are more likely to fall. A multivariate regression model with maximum likelihood estimates (MLEs) with a Wald # 2 was then used to examine interactions among the variables, to construct the final model for this study. The MLE is a method fitting mathematical models to data by freeing parameters of the model to provide a good fit. 44 In separate MLE models, adjusting for the same covariates mentioned above (Tables 2 and 3 ), significant factors in the final model in this study on falls included race, sex, ADLs, incontinence, depression, and pain. Factors that did not influence falls in the final model included cancer, age, IADLs, and vision. In summary, the findings were somewhat different than findings in the literature and are discussed in the following section.
n Discussion
This study was performed with the intention to better understand whether cancer influences falls in the community-dwelling elderly. In addition, this study was a first step in developing a conceptual framework specific to disability, disablement, and falls in community-dwelling elderly with cancer. Contrary to findings in other studies where patients may not volunteer or may forget to offer information concerning falls, 45 the MDS seemed to be an effective instrument to measure a fall, incorporating questions that prompted recall of a fall in this sample. Furthermore, this study demonstrated that assessing falls using the MDS can offer information about relative risks in the community-dwelling elderly.
The elderly in the HCBS program fall at a rate of occurrence of 28.5%, a high rate. The population was vulnerable (mean age, 80.92 years; 76.4% female) and diverse (25.7% nonwhite). This is an unusually high percentage of nonwhites in a study sample, which historically has ranged from 3% to 10%, in randomized clinical trials. 46 In addition, the population examined had relatively compromised functional status (84.6% needing ADL assistance and 98.7% needing IADL assistance).
Little research has been conducted concerning falls in people with cancer; therefore, comparing the results of this study to establish norms is difficult. In 2 studies in the inpatient palliative care setting, 18% 8 and 10% 10 of the cancer patients had a fall. These findings may be a result of limited amount of time out of bed, which is different when compared with the activity level of most community-dwelling elderly. In a study of independent, high-functioning, community-dwelling elderly in an outpatient cancer program, 23% fell. 9 While these rates are similar to the findings in this study, the samples had distinctly different levels of functioning (highfunctioning compared with low-functioning). This pattern in distinctly different populations supports the notion that fall screening should take place in all populations, not just the obviously disabled.
Although the fall prediction model needs refinement and testing, cancer, IADLs, vision, and age were not found to be significant in the final model in this study. These findings are not consistent with geriatric medicine and nursing literature and are discussed in the following paragraphs.
A limited amount of literature has suggested that individuals with a history of cancer are more likely to fall 8, 9, 30 ; this was not found in the present sample. This study identified a cancer diagnosis based on information on the MDS. The cancer diagnosis was categorized in 3 manners. The first was no cancer. The second was cancer with treatment that includes chemotherapy or radiation or both. Finally, the third was cancer without treatment (more than likely treatment was finished or the patient was transferred to hospice care). No information on cancer was available on date of diagnosis, type, stage, or specific treatment, all of which are known to influence the functional status of cancer survivors. In addition, fewer falls for cancer patients in this sample may be explained by the inclusion of younger ambulatory survivors or older terminal bedridden patients, who are known to fall less. Furthermore, Medicaid recipients who have cancer that was Age was not predictive of falls in the present sample. This finding is consistent with the literature in geriatric medicine and nursing. Chronological age is not a known limiting factor for disability and disablement. 47 Instrumental ADLs were not predictive of falls in the present sample, although the literature consistently supports IADLs as a significant predictor of fall risk and falls. 37 In this sample, 98% of the study participants had a need for assistance with IADLs, which led to saturation of the model, as no comparison was available for those who did not need IADL assistance. Therefore, further study is needed with a sample that varies around the dimension of IADLs. Vision was also not predictive of falls in the present sample, although the literature supports poor vision as a predictor of fall risk. 48 However, vision problems are often related to other problems such as poor gait and balance, when an elderly individual gets up at night to use the bathroom and a fall occurs, and further study is needed to clarify the cause of the fall.
Limitations
As stated previously, a limitation of this study included the ability to determine whether a specific cancer diagnosis, such as lung, breast, prostate, or colon cancer placed individuals at a higher risk for falls. In addition, the effect of cancer stage, recurrence, or if treatment phase placed individuals at fall risk could not be determined. A final limitation of this study was the ability to determine comorbidities that may have placed individuals at a higher risk for falls. These limitations should be considered in future nursing research.
An examination of the burden of falls in the elderly with cancer could lead to research on delineation of barriers to promoting fall-prevention strategies that could be implemented to improve the delivery and financing of care for this population. Competing clinical demands exist, and the multifactorial nature of falls requires coordination and a multifaceted approach that does not adhere to the traditional disease model that drives most medical care. 49 Nursing is in a position to focus on this problem. n Conclusion Falls in the community-dwelling elderly with cancer have a significant potential for physical and psychological consequences. Nurses, particularly those delivering HCBS services, must be attuned to the prevalence and risk of falls occurring. Many of the health problems that increase the chance of falling are known and are treatable. Nursing can play a vital role in conducting fall screening and risk assessment to identify those at risk for falls, directing educational efforts to patients in need of fall precaution teaching.
Findings from this study will be used to shape future studies. Ultimately, findings from the study of this topic will be used to provide useful approaches for nursing practice to assess those who are at risk. In addition, findings will be used to allocate valuable nursing time toward those patients who ''need'' more intense management of preventive measures. Finally, findings will be used to design effective models of care that will assist elderly cancer survivors to live in the community.
